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Ewing sarcoma
Ewing sarcoma is a cancerous tumor that occurs in bones or soft tissues, such as
cartilage or nerves. There are several types of Ewing sarcoma, including Ewing
sarcoma of bone, extraosseous Ewing sarcoma, peripheral primitive neuroectodermal
tumor (pPNET), and Askin tumor. These tumors are considered to be related because
they have similar genetic causes. These types of Ewing sarcoma can be distinguished
from one another by the tissue in which the tumor develops. Approximately 87 percent
of Ewing sarcomas are Ewing sarcoma of bone, which is a bone tumor that usually
occurs in the thigh bones (femurs), pelvis, ribs, or shoulder blades. Extraosseous (or
extraskeletal) Ewing sarcoma describes tumors in the soft tissues around bones, such
as cartilage. pPNETs occur in nerve tissue and can be found in many parts of the body.
A type of pPNET found in the chest is called Askin tumor.

Ewing sarcomas most often occur in children and young adults. Affected individuals
usually feel stiffness, pain, swelling, or tenderness of the bone or surrounding tissue.
Sometimes, there is a lump near the surface of the skin that feels warm and soft to the
touch. Often, children have a fever that does not go away. Ewing sarcoma of bone can
cause weakening of the involved bone, and affected individuals may have a broken
bone with no obvious cause.

It is common for Ewing sarcoma to spread to other parts of the body (metastasize),
usually to the lungs, to other bones, or to the bone marrow.

Frequency

Approximately 3 per 1 million children each year are diagnosed with a Ewing sarcoma.
It is estimated that, in the United States, 250 children are diagnosed with one of
these types of tumor each year. Ewing sarcoma accounts for about 1.5 percent of all
childhood cancers, and it is the second most common type of bone tumor in children
(the most common type of bone cancer is called osteosarcoma).

Genetic Changes

The most common mutation that causes Ewing sarcoma involves two genes,
the EWSR1 gene on chromosome 22 and the FLI1 gene on chromosome 11. A
rearrangement (translocation) of genetic material between chromosomes 22 and 11,
written as t(11;22), fuses part of the EWSR1 gene with part of the FLI1 gene, creating
the EWSR1/FLI1 fusion gene. This mutation is acquired during a person's lifetime and
is present only in tumor cells. This type of genetic change, called a somatic mutation, is
not inherited.



The protein produced from the EWSR1/FLI1 fusion gene, called EWS/FLI, has
functions of the protein products of both genes. The FLI protein, produced from the
FLI1 gene, attaches (binds) to DNA and regulates an activity called transcription, which
is the first step in the production of proteins from genes. The FLI protein controls the
growth and development of some cell types by regulating the transcription of certain
genes. The EWS protein, produced from the EWSR1 gene, also regulates transcription.
The EWS/FLI protein has the DNA-binding function of the FLI protein as well as
the transcription regulation function of the EWS protein. It is thought that the EWS/
FLI protein turns the transcription of a variety of genes on and off abnormally. This
dysregulation of transcription leads to uncontrolled growth and division (proliferation)
and abnormal maturation and survival of cells, causing tumor development.

The EWSR1/FLI1 fusion gene occurs in approximately 85 percent of Ewing sarcomas.
Translocations that fuse the EWSR1 gene with other genes that are related to the FLI1
gene can also cause these types of tumors, although these alternative translocations
are relatively uncommon. The fusion proteins produced from the less common gene
translocations have the same function as the EWS/FLI protein.

Inheritance Pattern

This condition is generally not inherited but arises from a mutation in the body's cells
that occurs after conception. This alteration is called a somatic mutation.

Other Names for This Condition

• Ewing family of tumors

• Ewing tumor

• Ewing's sarcoma

• Ewing's tumor

• tumor of the Ewing family

Diagnosis & Management

Genetic Testing

• Genetic Testing Registry: Ewing's sarcoma
https://www.ncbi.nlm.nih.gov/gtr/conditions/C0553580/
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Other Diagnosis and Management Resources

• Cancer.Net: Ewing Family of Tumors - Childhood and Adolescence: Diagnosis
http://www.cancer.net/cancer-types/ewing-sarcoma-childhood-and-adolescence/
diagnosis?sectionTitle=Diagnosis

• Cancer.Net: Ewing Family of Tumors - Childhood and Adolescence: Treatment
http://www.cancer.net/cancer-types/ewing-sarcoma-childhood-and-adolescence/
treatment-options?sectionTitle=Treatment

• MedlinePlus Encyclopedia: Ewing Sarcoma
https://medlineplus.gov/ency/article/001302.htm

General Information from MedlinePlus

• Diagnostic Tests
https://medlineplus.gov/diagnostictests.html

• Drug Therapy
https://medlineplus.gov/drugtherapy.html

• Genetic Counseling
https://medlineplus.gov/geneticcounseling.html

• Palliative Care
https://medlineplus.gov/palliativecare.html

• Surgery and Rehabilitation
https://medlineplus.gov/surgeryandrehabilitation.html

Additional Information & Resources

MedlinePlus

• Encyclopedia: Ewing Sarcoma
https://medlineplus.gov/ency/article/001302.htm

• Health Topic: Bone Cancer
https://medlineplus.gov/bonecancer.html

• Health Topic: Soft Tissue Sarcoma
https://medlineplus.gov/softtissuesarcoma.html

Genetic and Rare Diseases Information Center

• Ewing sarcoma
https://rarediseases.info.nih.gov/diseases/6390/ewing-sarcoma

• Ewing's family of tumors
https://rarediseases.info.nih.gov/diseases/9323/ewings-family-of-tumors
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Additional NIH Resources

• National Cancer Institute: Ewing Sarcoma Treatment
https://www.cancer.gov/types/bone/patient/ewing-treatment-pdq

Educational Resources

• American Cancer Society: What is the Ewing Family of Tumors?
https://www.cancer.org/cancer/ewing-tumor/about/what-is-ewing-family-tumors.html

• Disease InfoSearch: Ewing's Sarcoma
http://www.diseaseinfosearch.org/Ewing%27s+Sarcoma/2666

• KidsHealth from Nemours
http://kidshealth.org/en/parents/ewings.html

• MalaCards: ewing sarcoma
http://www.malacards.org/card/ewing_sarcoma

• Orphanet: Ewing sarcoma
http://www.orpha.net/consor/cgi-bin/OC_Exp.php?Lng=EN&Expert=319

• Sarcoma Alliance: Bone Sarcoma and Subtypes
http://sarcomaalliance.org/what-you-need-to-know/bone-sarcoma/

Patient Support and Advocacy Resources

• American Cancer Society
https://www.cancer.org/

• Beat Sarcoma
http://www.beatsarcoma.org/

• National Organization for Rare Disorders (NORD)
https://rarediseases.org/rare-diseases/ewing-sarcoma/

• Sarcoma Foundation of America
http://www.curesarcoma.org/

ClinicalTrials.gov

• ClinicalTrials.gov
https://clinicaltrials.gov/ct2/results?cond=%22Ewing+sarcoma%22

Scientific Articles on PubMed

• PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28Sarcoma,+Ewing's%5BMAJR%5
D%29+AND+%28Ewing+sarcoma%5BTI%5D%29+AND+english%5Bla%5D+AND
+human%5Bmh%5D+AND+%22last+360+days%22%5Bdp%5D
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OMIM

• EWING SARCOMA
http://omim.org/entry/612219
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